Abstract
Introduction Introduction
In the Brazilian Northeast (BNE), rainfall is the result of the behave between several atmospheric systems that behave at various scales and periodicity regimes (ARAÚJO; MORAES NETO; . Some examples are the Frontal Systems (KOUSKY, 1979) , the Upper Tropospheric Cyclonic Vortices (KOUSKY; GAN, 1981) , the Intertropical Convergence Zone (ITCZ) and the Eastern Waves (FERREIRA; MELLO, 2005 ).
In addition, pioneer studies accomplished by Walker (1928) already indicated that the anomalous warming of surface waters in the equatorial Pacific exerts influence on the BNE droughts. Since then, several studies have been carried out, also presenting evidence of the role played by the Atlantic and the Pacific Oceans in the climate fluctuations in South America (ANDREOLI, KAYANO, 2007; SILVA et al., 2011) .
Therefore, based on the irregularity and seasonality of rainfall, monitoring by means of the use of climatic indexes is necessary. Based on this, it is possible to develop a monitoring system of the characteristics of dry and rainy periods (DA SILVA et al., 2009 ).
Santos, Araújo and Marcelino (2015) emphasize the importance of developing and encouraging regional policies that seek to reduce adverse effects on hydrological systems. The authors state that the prior knowledge about the climatic characteristics of the area in issue by means of effective monitoring is essential.
In light of this context, the Rainfall Anomaly Index (RAI), developed by Rooy (1965) , is used to classify the positive and negative severities in rainfall anomalies. It is considered an index of remarkable procedural simplicity because it requires only precipitation data (Freitas, 2005; Fernandes et al., 2009 ). According to Rooy (1965) , RAI aims to make the comparison between precipitation deviations in different regions feasible. Therefore, this work aimed at presenting a study of the space-time variation of the rainfall precipitation in the Salgado river basin, in the state of Ceará, utilizing the Rainfall Anomaly Index (RAI) as a tool, as well as accomplishing its spatial distribution in order to identify areas of higher or lower severity of events.
Material and methods
The present study was developed for the Salgado River Basin (Figure 1 ). It is located in the southern region of the state of Ceará and it has the Salgado River, a tributary of the Jaguaribe River, as the main river, with 308km of length. In addition, it drainage area of 12,623.89 km², which is equivalent to 9% of the state territory, encompassing 23 municipalities (CEARÁ, 2009 
Where: N = current monthly/yearly rainfall, in order words, of the month/year when RAI will be generated (mm); = monthly/yearly average rainfall of the historical series (mm); = average of the ten highest monthly/yearly precipitations of the historical series (mm); = average of the ten lowest monthly/ yearly precipitations of the historical series (mm); and positive anomalies have their values above average and negative anomalies have their values below average. The result was plotted in a spatial distribution map in the Surfer® 13.0 Software, utilizing the Kriging method.
Results and discussion
From the temporal spatial distribution of rainfall in the Salgado river basin shown in Figure 2 , it is possible to perceive that the rainy season begins in the month of January and lasts until the month of April. Within this range, the precipitation is higher than the annual average (approximately 74 mm). The month of March presented the highest precipitation value, around 206 mm, corroborating Araujo, Morais Neto and Sousa (2009)'s assertion that this month is more efficient in terms of precipitation in the Northeast, because it has a greater influence of the Intertropical Convergence Zone (ITCZ), which is important for the rivers recharge.
The four-month period from July to October showed itself as the driest period of the year, with a minimum precipitation of 3.27 mm, on average, in the month of August. 
The drought years and the rainy years, during the period from 1974 to 2015, can be visualized by means of RAI (Figure 3 ), enabling to identify periods where these events were more intense and/or lasting. Figure 4 shows the spatial distribution of the RAI across the territory of the Salgado River Basin. It is also possible to observe that the average RAI for the period was negative for the entire area. A range of 0.27 in the RAI variation within the basin was also observed, with a clear division in the spatial distribution of precipitation in the hydrographic basin, since the northeast portion presented a lower RAI than in the southwest. The wettest part corresponds to the region under the influence of Chapada do Araripe, which is a region of denser vegetation. This condition provides greater evapotranspiration and higher altitude and, consequently, it is predictive for the formation of orographic rainfall.
In order to better evaluate the distribution of rainfall in the Salgado river basin in the years of more extreme anomalies, the monthly RAI of specific years were analyzed ( Figure 5 ). The two most humid indexes (1985 and 1989) and the two driest ones (1993 and 2012) of the historical series were chosen. The most extreme negative anomaly value in the Salgado river basin appeared in 1993 (Figure 6b ). That year, according to Nóbrega and Santiago (2014) , was El Niño strongest year. This phenomenon is responsible for the scarcity of rainfall in the NEB (ANDREOLI, KAYANO, 2007) . Thus, it is observed that the IAC in 1993 was negative in the entire area of the basin, corroborating with Nóbrega and Santiago (2014) that observed that in 1993 the state of Pernambuco also presented strong drought due to El Niño. 
Conclusions
The rainy season of the Salgado river basin extends from January to April and the driest period of the year lasts from July to October.
The historical series presented 19 rainy years and 23 dry years, with 1985 as the wettest year and 1993 as the driest.
An amplitude of 0.27 was observed in the RAI variation within the Basin, and the region corresponding to Chapada do Araripe was more humid in comparison to the northeast of the basin.
The dry years present a negative anomaly even in the months of the rainy season at the basin.
Influences of the Sea Surface Temperature Anomalies in the Pacific and Atlantic under the basin were confirmed, since the extreme RAI years were related to phases of these events that favored their occurrences.
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